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STATIC LONGITUDINAL AND TATERATL STABILITY DATA FROM AN
EXPLORATORY INVESTIGATION AT MACH NUMBER 4.06 OF AN
ATRPTANE CONFIGURATION HAVING A WING

OF TRAPEZOIDAT. PLAN FORM

By Robert W. Dunning and Edward F. Ulmann
SUMMARY

An investigation to determine the static longitudinal and lateral
stability characteristics of an airplane configuration having a trape-
zoidal wing with modified hexagonal airfoil section and a cruciform tail
with 50 semiangle wedge section has been carried out in the Langley
9- by 9-inch Mach number 4 blowdown jet. Tests on the complete airplane
and various combinations of its components were made at a Mach number

of 4.06 and a Reynolds number of 2.7 X 106, based on wing mean aerody-
namic chord. Data were cbtained for angles of attack from 0° to a maxi-
mum of 8% to 200, at angles of sideslip from 0° up to a maximum of 5°
to 80, the maximum values depending on the configuration tested. The
data are presented with respect to body axes except for 1lift and drag
which are referred to the stability axes.

INTRODUCTION
)

The aircraft configurations previously investigated experimentally
at high supersonic and hypersonic speeds have been restricted to missiles
which were not required to land, and which therefore had relatively small
wings or wings of very low aspect ratio. The purpose of the present
investigation was to determine the characteristics of a configuration
conforming more closely to a piloted aircraft having a wing area suff%- .
cient for conventional landing. Of the various possible configurations,
one was selected for this exploratory study which was expected to have

- satisfactory low-speed characteristics and satisfactory transonic char-
acteristics. This configuration (fig. 1) employs a trapezoidal wing and
the arrangement, in general, is similar to that of-conventional airplanes.
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Two particular features were incorporated which are believed to be desir-
able for high supersonic and hypersonic operation - relatively large
leading-edge radii for both wing and tail and wedge-shaped sections for
the tail surfaces. The wing and tail sections were designed with large
leading-edge radii because of heat-transfer considerations at high Mach
numbers. The wing leading-edge radius, for example, would be approxi-
mately 1.5 inches at the wing-fuselage intersection for a full-size air-
plane having a wing span of about 28 feet. Inasmuch as the effectiveness
of lifting surfaces having flat-plate or conventional airfoil sections
decreases considerably with Mach number at high supersonic speeds

(ref. 1), the effectiveness of tail surfaces of conventional size uti-
lizing these airfoll sections would be marginal or insufficient at the
Mach number of the present tests. OSeveral types of tail airfoil sections
therefore are being considered and the present results were obtained with
a 5° semiangle wedge section.

In references 2 and 3, longitudinal and lateral stability data were
presented for this same configuration at Mach number 6.86. This report
presents the static longitudinal and lateral stability characteristics
at Mach number 4.06 without analysis in order to expedite publication.

SYMBOLS

The results of the tests are presented as standard NACA coefficients
of forces and moments. The data are referred to the body axes except
for 1ift and drag which are referred to the stability axes (fig. 2), with
the reference center of gravity at 52.66 percent body length from the
body nose (54 percent mean aerodynamic chord).

Cy normal~force coefficient, —ZB/QS
cr, 1ift coefficient, -Zg/aS

CDT total drag coefficient, -XBT/qS
CDB base drag coefficient, -XBB/qS

Cme g pitching-moment coefficient about center of gravity, M'/qSE

Cy lateral-force coefficient, Y/qS

Ch yawing-moment coefficient about center of gravity, N/qu

o
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rolling-moment coefficient, L/qSb
force along Zpg-axis

force along Zg-axis

total force along XB—axis

force along XB—axis contributed by base

moment about Y-axis

force along Y-axis

"moment about Zp-axis

moment about Xp-axis

free-stream dynamic pressure

total wing area, including body intercept
wing mean aerodynamic chord

wing span

lift-drag ratio, CI;/CD]jl

Reynolds number based on ¢
Mach number

longitudinal distance from nose to center of pressure,
percent body length

angle of attack of fuselage center line, deg

angle of sideslip, deg

rate of change of pitching-moment coefficient with 1ift
coefficient

rate of change of yawing-moment coefficient with angle of
sideslip
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C, rate of change of rolling-moment coefficient with angle of
B sideslip -
Cy rate of change of lateral-force coefficient with angle of
B sideslip
APPARATUS

The tests were conducted in the ILangley 9- by 9-inch Mach number 4
blowdown Jjet, which is described and for which a calibration is given
in reference 4. The settling-chamber pressure, which was held constant
by a pressure~regulating valve, and the corresponding alir temperature
were continuously recorded during each run.

Two separate internal strain-gage balances were used to obtain the
data. One balance measured normal force, pitching moment, side force,
yawing moment, and rolling moment. The second balance measured chord
force through the angle-of-attack range but was limited to measurements
at zero angle of sideslip because of balance design.

Representative schlieren photographs of the flow around the model
were made by the use of an off-axis, single-pass, two-mirror schlieren
system. Exposure time was 1/200 second, and the knife edge was oriented

parallel to the free-stream flow.
MODELS

The model configurations used for the present tests consisted of a
complete airplane (fig. 1), a body alone, a body-wing combination, and
a body-tail combination. Details concerning the airplane model are given
in the three-view drawing (fig. 3{a)), in the sketches of the airfoil
sections (fig. B(b)), and in the table of geometric characteristics
(table I). The wing and tail sections were designed with large leading-
edge radii because of heat-transfer considerations at high Mach numbers.
A photograph of the complete airplane configuration installed in the
Langley 9- by 9~inch Mach number 4 blowdown jet is presented in figure L,

TESTS

The settling-chamber stagnation temperature during any single run
varied from approximately 80° to 40° F, and the settling-chamber stag-
nation pressure was held at approximately 186 lb/sq in. abs. These con-

ditions correspond approximately to a Reynolds number of 2.7 x 106, based
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on the wing mean aerodynamic chord.

The tests were run at humidities

below 5 x 10'6 pounds of water vapor per pound of dry air, which is
believed to be low enough to eliminate water-condensation effects. The
test-section static temperature and pressure did not reach the point

where liquefaction of air would take place.

Data were obtained for

angles of attack from 0° to a maximm of 8° to 200, at angles of sideslip
from 0° to a maximum of 50 to 80, the maximum values depending on the

configuration tested.

measured at the base of the model.

PRECISION OF DATA

Base drag data were obtained from static pressures

The probable uncertainties in the test data due to the accuracy
limitations of the balances and the recording equipment and the ability
of the system to repeat data points are listed in the table below. The
low accuracy of the rolling-moment coefficients relative to the maximum

rolling-moment encountered should be noted.

This occurred because

rolling-moment gages were added to an existing balance which was not

originally designed

to measure rolling moment.

RESULTS

$0.001
+0.001
+0.0003

£0.000k
+0.0003%
£0.00005
£0.0009

+0.1
+0.1

The experimental static aerodynamic characteristics of the models
are given for all angles of attack and sideslip in tables II and TIIT,
and representative portions of the data are presented in the figures.
Equations for transferring these coefficients from the body axes to the
stability axes are presented in the appendix.
of attack of the longltudinal characterlstics of the complete airplane
and various combinatioq@ of its components are presented in figures 5

The variations with angle
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to 11. In figures 12 and 13 some static longitudinal stability charac-
teristics are presented. ‘

The variations with sideslip angle of the lateral characteristics
of the body-wing and complete-airplane configurations are presented in
figure lh, and the variations with sideslip angle of the longitudinal
characteristics of the body-wing and complete-airplane configurations
are presented in figure 15. The effects of normal-force coefficient on
the lateral characteristics for the body-wing and complete configurations
are presented in figure 16. Some static lateral stability character-
istics are presented in figure 17.

Typical schlieren photographs of the components at a constant angle
of attack and of the complete model at various angles of attack are pre-
sented in figures 18 and 19. The closely spaced disturbances which can
be seen extending downstream at the top and the bottom of the schlieren
field of view are caused by the tips of l/h-inch-diameter rods which
support the model against shock loads during the starting and stopping
cycles of the tunnel. The rods are withdrawn into or almost into the
tunnel floor and ceiling while data are heing taken. The plugged holes
in the tunnel floor used for these rods may be seen in figure 4. It
should be noted that the model pivots in pitch about a point near the
base of the body, and that consequently the tail fins do not move up or
down into that part of the flow influenced by the disturbances from the

support rods.

Langley Aeronautical Laboratory,
National advisory Committee for Aeronautics,

Langley Field, Va., January 3, 1955.
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APPENDIX

The equations for transfer of force and moment coefficients from the
body-axis system to the stability-axis system (fig. 2) are as follows:

Cyg = Oy

C = C cos a + C sin «
ls =~ 7l B

CnS = CnB cos a - ClB sin a

CITIS = CmB

Since longitudinal forces were measured only for B = 0, the axis-
transfer equations for CLS and CDS are not given here.
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TABIE I.- GEOMETRIC CHARACTERISTICS OF MODEL

Wing:
Area (including area submerged in fuselage), sq in. . . . . . 6.24
Span, in. e e e e e s e e e e e . . e e e e 4.33
Mean aerodynamic chord, in. . . . . e e e e e e e e . l.716
Root chord, in. e s e s s 8 e s o s e e o o o o s s 2.53
Tip chord, in. =« o« & & & & o o o « & e e e s e e s e . 0.354
Airfoll section + ¢« ¢ o ¢ o o o & hexagonal with round leading edge

Taper Tatlo « o« « o « o « o « o o o o e e e s e e e o« 0.140
Aspect ratio . ¢« ¢ ¢ ¢ ¢ ¢ & o . . . e s e s s s e s s 3.00
Sweep of leading edge, deg .« « + o+ . e e e e e e e e 38.83
Sweep of quarter-chord line, deg . . e s s o o s s = u 29
Incidence at fuselage center line, deg « 6 e s s e s s 0
Dihedral, deg « « « « o« o o o o o o e e e o e 4 4 s s o)
Geometric twist, deg . « . « ¢ o . . c e e e s s s e e 0
Horizontal tail or vertical tail:
Area (including area submerged in fuselage), sq in. e o o e 2.06
SPAn, M.« o o o o s 4 o e s e e s s e e e e e e e e e 2.69

Mean aerodynamic chord, in. S ¢ < 535
Root chord, il v & v v o o o o o o o o o o o v o s+ o o o L.214
Tip chord, IMle « ¢ ¢ o ¢ o o o o o « o s o o o o s o s o o 0.317
Airfoil section v v o« ¢ o o o o o o s o« o« o o « o 5° semlangle wedge
Taper TABIO = « o o o o o o o o o o o o o o s o« s o o o o o o 0.261
Aspect ratio « ¢ ¢ ¢ ¢ o ¢ o ¢ 6 ¢ e e o o s o s s s s e s e 3.52
Sweep of leading edge, dEE « « o « o « « o o o o s 0 0 " . . 22,63
Dihedral, GEE « o o o o o o o o o o o o o o o o s o 0 00 a 0

Fuselage:
Tength, INe .« o & 4 o « ¢ o o o o o o o + o o o s o o o o o 7.50
Maximum diameter, in. e o s e s s s s e s e e s s 8 s o s 0.790
Fineness ratlo « v ¢ o o« ¢ o o o o o o a o o« o o o o o s o » 9.50

Base diameter, ille .« o ¢ ¢ ¢ o ¢ ¢ ¢ o o o o s o o o o o o o 0.790
Distance from nose to moment reference . . « & ¢ o ¢ o o o & 3.950
Ogive nose length, dn. .« « ¢« ¢ o ¢ o o o o « o o o o o o o » 2.29
Ogive radius, in. e e e e e o s e s e s e e e s e e e e .. 6.85
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TABLE IT.- STATTC LONGITUDINAL AND LATERAL AFRODYNAMIC CHARACTERISTICS
OF AN ATRPLANE CONFIGURATION AND VARIOUS COMBINATIONS OF ITS

COMPONENTS. BODY AXTS DATA. M = 4.06. R = 2.7 x 10°.

(a) Body-wing-tail

a B Cn Cmc.g. CeDe Cy Cn Cy
0.0 | 0.0 | -0.0023 0.0001 | 53,7 | ~0.,0001 0.0001 | 0.0009
1.0 -.0023 0002 | BL4.7 -.0110 .0026 .0008
2.0 -.0017 0.0 5247 -.0223 .0050 .0007
3.0 ~-.0017 0.0 527 -.0341 L0077 .000k
k.0 -.0016 0.0 5247 -.045L .0102 «0003
, | 5.0 -.0048 .0011 | 57.9 -.0570 .012h .000k4
2.0 | 0.0 0.0484 | -0.0125 | 58.6 0.0010 0.0 .0002
1.0 0484 -.0127 | 58.7 -.0102 .0025 .0001
2.0 0483 -.0129 | 58,8 -.0215 .0050 | 0.0
3.0 Qb2 -.0129 | 58.9 =033 0076 | 0.0
k0 .0L66 -.0131 | 59.1 -.0451 .0101 .0006
N2 5.0 L0L61 -.0131 | 59.2 ~-.057L 0124 .0006
k.0 | 0.0 0.1002 | -0.0248 | 58.3 0.,0020 | =0.0002 { 0.0
0.0 .1009 -.0253 | 58,4 .0019 -.0002 .0011
0.0 .1019 -.0256 | 58.4 .002h -.0002 | ~,000%
1.0 .1025 -.0255 | 58.h4 -.0098 20023 001k
1.0 .1020 -.0256 | 58.4 -.0095 0023 | ~.0003
2.0 .1025 -.0257 | 58. -.0208 0048 .0015
2.0 .1016 -.0257 | 58.5 -.0206 LO0UT | -.0002
3.0 .10%2 -.0256 | 58.4 -.0%29 00Tk .0011
3.0 .1019 -.0258 | 58.5 ~.03%0 007k { 0.0
k.0 <1037 -.0256 | 58.3 -.0458 .0101 .0009
k.0 .1019 -.0259 | 58.5 -.0455 .0100 .0002
540 .1038 -.0258 | 58, -.0579 0125 .0009
V| 5.0 <1024 -.0262 | 58,5 -.0575 .0125 { 0.0
6.0 | 0.0 0.1614 | -0.0408 | 58.5 0.0029 | =0.000% | 0.0001
1.0 1550 -.0387 | 58.4 -.0091 L0022k .0001
2.0 1546 -.0380 | 58.3 -.020}% 0047 000k
3.0 1557 -.0378 | 58.2 -.0335 L00Th . 000k
N e <1554 -.037h | 58.2 -.0450 .0099 | ,0006
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TABLE IT.~ STATIC LONGITUDINAL AND LATERAT, AERODYNAMIC CHARACTERISTICS OF AN
ATRPLANE CONFIGURATION AND VARIOUS COMBINATIONS OF ITS COMPONENTS,

BODY AXIS DATA. M = 4.06. R = 2.7 x 10® - Continued

(a) Body-wing-tail - Concluded

= LIl

o4 B CN Cmc.g. CePs CY Cn Cl
8.0 0.0 0.21h2 -0.053k4 584 0,0033 -0,0003 ~0.000k
s 1.0 L2140 ~-.0531 58.3% -.0098 .0025 -.0002

(b) Body
0.0 0.0 ~0,0017 -0.0011 37,9 -0.0002 0.0001 0,0005
2.0 0.0 L0067 .0085 2%.6 0001 ,0002 .0009
4.0 0.0 .0178 L0184 29.0 .0003 .0003% ,0009
6.0 0.0 0327 .0248 35,3 .0005 .0002 .0008
8.0 0.0 .0502 L0271 40.3 .0011L .0002 .0007
10.0 0.0 .0709 L0301 43,0 .0011 .0002 000k
12,0 0.0 .0908 .0338 W2 L0017 .0003 ,0001.
14,0 0.0 .1119 0378 4.9 .0022 .000k -,000k
15.0 0.0 .1220 .0390 45,4 .0019 .000% .0009
16.0 0.0 . 1326 .0%98 45.8 .0021 .000k .0008
18.0 0.0 .1585 NoliToxh 46.9 .0026 .0004 .000%
20.0 0.0 .1858 .0L02 hr.7 .0043 .0003% 0002
() Body-wing
0.0 0.0 0.0045 0.0009 48,1 0.0007 0,0001 0,0015
1.0 0050 .0009 48.6 -.003k -.0016 - ,0013
2.0 .0029 .0007 k7.2 -.0083 -.003k - .0013
3,0 .0025 .0005 h8.1 -.0129 -.0051 .0010
4,0 000k 0.0 52.7 -,0182 -.0067- .0006
540 -.0011 -,0003 TSN -.0236 -.0080 .0003%
6.0 -,0021 -.000k | 48.3 =.0%07 -.0091 -.000L
7.0 ~.0006 -,0001 48,9 -.0387 -.0098 .000L
- 8.0 -.0001 0.0 5247 -.0h77 -.0103. 0007
A
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TABLE II.- STATIC LONGITUDINAL AND LATERAIL AFRODYNAMIC CHARACTERISTICS
OF AN AIRPLANE CONFIGURATION AND VARIOUS COMBINATIONS COF ITS
COMPONENTS. BODY AXIS DATA. M = 4.06.

R = 2.7 x 10° - Continued

(c¢) Body-wing - Continued

{ o B Cn Cmc_g. c.p. CY Cn Cy
2.0 0.0 0.0368 0.0041 50.1 0.0009 0.0002 0.0001
1.0 0372 . O0lk 50.0 -,0035 -.0016 .0001
2.0 .0%66 L0047 hg.7 -.0078 -.0033 .0
3.0 0365 L0048 ko7 -.0130 -.0050 -.0001
k.0 . 036k .0049 49.6 -.0180 -.0067 .0001
5.0 L0375 .0051 49, -.0238 -. 0080 .0001
6.0 .0380 0053 49,5 -,0308 -.0091 -.0002
7.0 .0385 .0054 k9.5 - 40389 -.0099 -.000%
/ 8.0 0383 .0052 kg, -Oh73 -.010% .0005
4.0 0.0 0.0812 0.0092 50.1 0.0019 0.0004 0.0010
1.0 .0818 .0095 50.0 -.0028 -.0016 .0007
2.0 .0825 .0100 k9.9 -.0071 -.0032 .0007
3.0 .0822 .0103 49.8 -.0123 ~.0050 . 000k
k.0 .0824 .0107 49,7 -.0175 -.0065 .0003
5.0 .0831 .0110 49.6 -.0237 -.0079 .0003
6.0 0837 .0110 ho.T ~.0308 ~.0090 .0002
7.0 L0847 L0110 49.7 -.0394 -.0100 .0
v 8.0 0855 .0108 Lo, -.0k72 -.0105 L0001
6.0 0.0 0.1262 0.0137 50.2 0.0021 0.0003 0.0008
1.0 J1259 L0138 50.2 -.0027 -.00L7 .0007
2.0 .1259 L0141 50.1 -.0073 ~.0035 . 0006
3.0 L1266 .0149 50.0 -0132 -. 0054 .0005
k.0 L1266 0153 49.9 -.0186 -.0068 .0005
5.0 1273 L0154 49.9 -.0248 -.0082 .0004
6.0 .1289 .0156 k9.9 -.0321 -.0094 .0003
7.0 .1296 .0158 49.9 -.0407 -.0104 .0001
6.1 8.0 .1302 .0159 k9.9 -.0486 -.0109 -.0002
8.0 0.0 0.1730 0.0165 50.5 0.0026 0.0003 .0007
1.0 LA727 L0167 50.5 -.0027 -.0016 .0008
2,0 JA727 L0170 50.4 -.0080 -.00%35 .0005
3.0 1722 L0176 50.3 -,0138 -.0053 . 0003
k.0 .1728 . 0184 50.2 -.0200 -.0068 .0
5.0 JAT35 .0191 50.2 -.0266 -.0082 -.0001
5.9 L1746 . 0200 50.1 -.0335 -.0096 -.0009
8.1 6.9 .1760 . 0204 50.0 -.0k20 -.0104 -.0008
8.1 7.9 Q775 .0208 50.0 -.0506 -.0110 -.0009
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TABLE II.- STATIC LONGITUDINAL AND LATERAL AFRODYNAMIC CHARACTERISTICS
OF AN ATRPIANE CONFIGURATION AND VARIOUS COMBINATIONS OF ITS
CCMPONENTS. BODY AXIS DATA. M = 4.06,

H R=2.7TX lO6 - Continued

(¢) Body-wing - Concluded

a B Cy Cmc.g. c.p. Cy Cp Cy
10.0 0.0 0.2275 0.0185 50.8 0.0038 0.0003 -0.0001
1.0 .2278 .0189 50.8 -.0027 -.0015 -.0005
2.0 .2279 .0195 50.7 -.0086 -.0032 -.0006
3.0 2279 .0200 50.7 -.0154 -.0051 -.0008
3.9 227h L0213 50.5 -.0220 -.0065 -.0012
k.9 2234 .0225 50.k4 -.0292 -.0077 -.0013
10.1 5.9 .2251 L0234 50.3 -.03%66 -.0089 -. 001k
10.1 6.9 L2267 L0243 50.2 -,04ltg -.0100 -.0015
10.1 7.9 L2271 .0250 50.2 -.053%8 -.0110 -.0017
12.0 0.0 0.2858 0.0196 51.1 0.00k0 0.0004 -0.0004
1.0 2855 L0194 51.1 -.0030 -.0013 -.0009
2.0 .2850 .0199 5L.1 -.0097 -.0028 -.0011
2.9 .2851 0211 51.0 -.0L76 -.0045 -.0013
3.9 .2834 .0232 50.8 -.024y -,0057 -.0023
k.g .2811 L0247 50.7 -.0324 ~-.0068 -.0027
12.1 5.9 .2819 .0262 50.5 -.0408 -.0079 -.0028
12.1 6.9 .2818 .0278 50 .4 -.04ok -.0090 -.0032
12.1 7.8 .2824 .0292 50.3 -.0577 -.0100 ~-.0031

(d) Body-tail

0.0 0.0 -0.0027 0.0002 54 .4 -0.0006 0.0 0.0002
1.0 -.0027 .0002 54 .4 -.0119 L0025 .0001
2.0 -,0033 .0 52.7 -.0232 .0050 .0006
3.0 ~-.0038 .0003 54.5 -.0355 0077 . 0007
k.o -.0033 . 000k 55.4 -.0469 .0102 . 0008
J 5.0 -.0027 000k 56.1 -.0586 .0128 .0005
2.0 0.0 0.0202 -0.0113 65.5 0.0001 ~0.0001 0. 000k
1.0 .0202 -.0113 65.5 -.0114 . 0026 .0003
2.0 .0202 -.0116 65.8 -.0225 .0051 .0002

3.0 .0202 -.0118 66.0 ~.0348 .0078 .0
4.0 .0202 -.0119 66.2 ~. 0470 . 010k .0001
NA 5.0 .0206 -.0122 66.2 -.0586 .0128 .0005
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TABLE IT.- STATIC ILONGITUDINAL AND LATERAI, AERODYNAMIC CHARACTERISTICS
OF AN ATRPIANE CONFIGURATION AND VARIOUS COMBINATIONS OF ITS
COMPONENTS. BODY AXIS DATA. M = 4.06.
R=2.7TX 106 - Concluded

(d) Body-tail - Concluded

(o) B Cn Cmc.g. Cc.p. Cy Cn Cy

4.0 | 0.0 | 0.0417 | -0.0253 | 66.6 | 0.0008 | -0.0001L | ~0.0003
0.0 L0433 -.0246 | 65.7 .0013 -.0002 .0001

1.0 L0422 -.0254 | 66. -.011k .0025 .0002

1.0 L0431 -.0246 | 65.7 | -.0109 .0025 -.0001

2.0 .0k22 -.0255 | 66.5 | -.0224 .0050 .0007

2.0 L0431 -.0249 | 65.9 | -.0221 .0050 -.0002

3.0 .0h27 -.0257 | 66.4 | -.0347 L0077 .0006

3.0 L0l -.0254 | 65.9 | -.0346 L0077 -.0001

4,0 L0433 -.0260 | 66.4 | ~.0476 .010k .000k4

k.o oL -.0259 | 66.0 | -.047k L0104 .0005

5.0 LOLL5 -.0264 1 66.2 | -.0600 .0129 .0001

R 5.0 LoLls5 -.0264 | 66.2 | -,0599 .0129 .0007

6.0 | 0.0 | 0.0686 | -0.0394 | 65.8 | 0.0015 | -0.0002 0.0004
1.0 L0691 -.0395 | 65.8 | -.0110 .0026 .0003

2.0 L0691 -.0397 | 65.8 | ~.022kL .0050 -.0001

3.0 0691 -.039% | 65.7 | -.0%61 0079 -.0003

k.o .0690 -.0396 | 65.8 | -.0480 .0105 -.0003

8.0 | 0.0 | 0.0951 | ~0.0552 | 66.0 } 0.0016 | -0.0002 0.0009
1.0 .0953 -.0552 | 65.9 | -~,011% .0025 .0007

l 2.0 .0953 -.0547 | 65.8 | -.0228 .0049 .0006




:
1
|
|
|

NACA RM L55A21 <A 15
TABLE IIT.- STATIC LONGITUDINAI AERODYNAMIC CHARACTERISTICS OF AN
ATRPIANE CONFIGURATION AND VARIOUS COMBINATIONS OF ITS
COMPONENTS. STABILITY AXIS DATA.
M= L406. R =2.7x 106.
. (a) Body-wing~tail
@ B Cr, cDT CDB L/Dyp o B cr, Cny Cpg L/Dp
0.0/0.0/-0.002%10.0439|0.0056|-0.05 || 6.0/0.0|0.1555|0.0646|0.0056|2.41
2.0/0.0| .0468B| .OkT75{ .0056{ .99 8.0{0.0| .2053| .0780| .0055(2.63
4.0l0.0] .0975| .0534| .0056| 1.83
4.0/0.0] .0977! .0528| .0056) 1.85
(b) Body
0.0]0.0 [-0.0017|0.0156|0.0053| -0.11 ||12.0|0.0|0.0847]0.0382]0.0058[2.22
2.0[0.0} .0061| .0165!| .0053| .37 |{14.0{0.0] .1038] .04k53| .0058|2.24
4,0/0.0| .0166| .0181] .0053] .92]115.010.0] .1127} .0509| .0058|2.21
6.0{0.0] .0%07| .0209| .0053| 1.471/16.0{0.0! .1219]| .0558| .0058(2.18
8.0/0.0] .ok71] .0256] .0058 1.841(/18.0{0.0| .1446| .0680| .0058|2.13
10.0{0.0] .0665| .0312| .0058! 2.1% [}|20.0}0.0| .1676] .0829| .0058!2.02
(c) Body-wing
]
0.0/ 0.0 0.0045]0.029%10.0052] 0.15§, 8.0/0.0{0.1667;0.0567[0.0055|2.94
2.0(0.0] .0357] .0314| .0052] 1.14}110.0/0.0] .2180} .0738] .0058i{2.95
4.0{0.0( .0788| .0364| .0052| 2.16} 12.0{0.0| .2721]| .0946| .005712.88
6.0{0.0| .1222| .044g| .00%2| 2.72
(d) Body-tail
0.0/0.0 [~0.0027|0.0329{0.0056|~0.08 || 6.0 0.0!0.0646 0.0414]0.0056(1.56
2.0/0.0] .0190! .0343| .0056| .55 8.0{0.0} .0892| .0484| .0055|1.8kL
k.o{0.0] .040O8| .0%67| .0056] 1.1l
4.0/0.0| .0393| .03%64| .0056| 1.08




Figure 1.- Photograph of complete-model configuration.
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Relative wind

X -
s Relative wind

Figure 2.~ Systems of reference axes. OSubscript B indicates body
axes; subscript S indicates stability axes.
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Figure 3(a).~- Wind-tunnel model. All dimensions are in inches.
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Figure 3(b).- Wing and tail airfoil sections used on model.
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Figure 4.~ Installation of the wind-tunnel model in the
9-inch Mach number 4 blowdown jet.
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Figure 5.- Variation with angle of attack of the static longitudinal

Angle of attack, a , deg

(a) Body-wing-tail.
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Lift-drag ratio,

characteristics of an airplane configuration and its components.
M=L4.06; R= 2.7 x 100.
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Figure 6.- Variation of 1ift coefficient with
airplane configuration and its components.

12 1 16
s deg

angle of attack for an
M=4.06; R=2.7x 10

6

18

20

TeVeST WY VOVN

¢e




Total drag coefficient, CDT
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Figure T7.- Variation of total drag coefficient with angle of attack for
an airplane configuration and its components. M = 4.06; R = 2.7 X 106.
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Figure 8.- Variation of base drag coefficient with angle of attack for
an airplane configuration and its components. M = 4.06; R = 2.7 X 106.
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Figure 9.- Variation of lift-drag ratio with angle of attack for an air-
plane configuration and its components. M = 4.06; R = 2.7 x 106.
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Figure 10.- Variation of pitching-moment coefficient with angle of
attack for an airplane configuration and its components. M = 4.06;
R = 2.7x 100,
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Figure 12.- Variation of pitching-moment coefficient with lift coefficient
for an airplane configuration with and without tail fins. M = 4.06.
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with 1ift coefficient for the complete model and for the body-wing
configuration. M = 4.06.
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Figure 1l4.- Variation with angle of sideslip of the static lateral
characteristics for an airplane configuration with and without

tail fins.

M=4.06; R=2.7x 106.
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Figure 15.- Variation with angle of sideslip of the static longitudinal

characteristics for an airplane configuration with
M= L4.06; R = 2.7 x 100.
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Figure 18.- Schlieren photographs of the flow around the body-alone,
body-wing, and body-tail configurations. a = 8% B = 09 M = 4.06.
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Figure 19.- Schlieren photographs of the flow around the
configuration. B = 0°; M = L.06.
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